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PURPOSE: To provide a miniaturized chip type directional coupler by 
obtaining a 1/4 wavelength strip line electrode part by the total 
distance of strip line electrodes formed on plural dielectric 
substrates. 

CONSTITUTION: An 1/4 wavelength strip line electrode part is obtained by 
the total distance of strip line electrodes 3f and 5f (3g and 5g) formed 
on two strip line electrode substrates 3 and 5. Consequently, it is 
sufficient that each of strip line electrodes 3f and 5f (3g and 5g) of 
strip line electrode substrates 3 and 5 takes the distance of a half of 
the 1/4 wavelength. Therefore, the area of each of strip line electrode 
substrates 3 and 5 is reduced to miniaturize the chip type directional 
coupler. Since the strip line electrodes are zigzag formed on substrates 
3 and 5, the substrate area is reduced furthermore in comparison with 
the straight formation. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] Two or more dielectric substrates formed in the main front 
face so that the stripline electrode of a pair might approach and while 
might run parallel to in the shape of nonlinear, Two or more grand 
electrode substrates with which the grand electrode was formed in one 
main front face A laminating is carried out by turns in the condition 
that the grand electrode substrate concerned becomes the maximum upper 
layer and the lowest layer. The stripline electrode of the pair on said 
each dielectric substrate is connected to a serial through the thing 
Bahia hall corresponding to the direction of a laminating, and it 
considers as the stripline electrode of quarter-wave length at an 



overall length. Furthermore, the chip mold directional coupler 
characterized by connecting the both ends of this quarter-wave length 
stripline electrode, and a grand electrode to the external electrode 
which was pulled out to the layered product side face of a dielectric 
substrate and a grand electrode substrate, and was formed in this side 
face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chip mold 

directional coupler which used the strip line. 

[0002] 

[Description of the Prior Art] Since it needs machine machining of a 
high precision, it does not turn [ circuit / which was the mainstream of 
a microwave circuit / waveguide ] to high production, but it is 
expensive, and its appearance is also large, and it has the fault that 
weight is also heavy. For this reason, in a walkie-talkie and BS 
receiver, the microstrip which can realize small lightweight-ization 
using a high integration technique is used. 

[0003] By the way, a directional coupler is a circuit element which 
takes out the output only proportional to the power which goes to an one 
direction among the microwave power which is flowing the transmission 
line regardless of what goes to hard flow, and has a thing as shown in 
drawing 5 as a directional coupler which consists of microstrips. This 
made stripline electrode 40a and 41a of a microstrip 40-41 approach a 
longitudinal direction partially over lambda/4, it is the coupled modes 
of this part and 1/several [ that ] power comes to appear to the port 3 



of a subline to the power supplied to a principal ray from a port 1. In 
addition, as a directional coupler of such a quarter-wave length 
distributed coupling mold, the thing of a substrate which forms a 
stripline electrode in a field and grows into it on the other hand is 
known. The inside 42-43 of drawing is a grand electrode for covering 
both stripline electrode 40a and 41a. 

[0004] As a 2 distribution operation of the RF signal in such a 
directional coupler is used, for example, it is shown in drawing 6 with 
a cell phone unit in order to hold down transmitted power to necessary 
minimum, while allotting principal ray 50a of a directional coupler 50 
between the transmitted power amplifier 51 and an antenna 52, the end of 
subline 50b is connected to an automatic gain control circuit 53, and it 
is made to perform output adjustment of the transmitted power amplifier 
51 in an automatic gain control circuit 53. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the miniaturization 
has been an important technical problem and the above-mentioned cell 
phone unit requires much more miniaturization also about a directional 
coupler as the result. As mentioned above, about a stripline electrode, 
lambda/4 [ with a die length / lambda/4 of /, for example, 1GHz, ] needs 
die length of 7. 5cm (however, specific inductive capacity = referred to 
as 1), and in order to combine the straight-line-like stripline 
electrode of the die length of only that, a comparatively large 
substrate area is needed. Moreover, with the directional coupler shown 
in aforementioned drawing 5 , in fact, since a circuit will be located 
in a lengthwise direction, by what piles up two or more tabular 
substrates and carries out the bis-stop of this, a limitation is in a 
miniaturization and cost will also increase. 

[0006] This invention aims at offering the chip mold directional coupler 

miniaturized more in view of the above-mentioned situation. 

[0007] 

[Means for Solving the Problem] In order that the chip mold directional 
coupler concerning this invention may solve the above-mentioned 
technical problem Two or more dielectric substrates formed in the main 
front face so that the stripline electrode of a pair might approach and 
while might run parallel to in the shape of nonlinear, Two or more grand 
electrode substrates with which the grand electrode was formed in one 
main front face A laminating is carried out by turns in the condition 
that the grand electrode substrate concerned becomes the maximum upper 
layer and the lowest layer. The stripline electrode of the pair on said 
each dielectric substrate is connected to a serial through the thing 



Bahia hall corresponding to the direction of a laminating, and it 
considers as the stripline electrode of quarter-wave length at an 
overall length. Furthermore, the both ends of this quarter-wave length 
stripline electrode and a grand electrode are pulled out to the layered 
product side face of a dielectric substrate and a grand electrode 
substrate, and are characterized by connecting with the external 
electrode formed in this side face. 
[0008] 

[Function] Since a quarter-wave length stripline electrode section is 
obtained in the sum total distance of the stripline electrode formed in 
two or more dielectric substrates according to the above-mentioned 
configuration, if there are the two above-mentioned dielectric 
substrates and the distance which the stripline electrode on each 
dielectric substrate should pay is 1 / 2 or 3 sheets, they can decrease 
like 1/3, they can make area of each dielectric substrate small, and can 
attain the miniaturization of a chip mold directional coupler. 
Furthermore, since the stripline electrode formed in each dielectric 
substrate is formed in the shape of nonlinear, it can make substrate 
area small further compared with the case where it forms in the state of 
a straight line. 

[0009] Moreover, since [ the ] a grand electrode will exist up and down 
and a stripline electrode will be shielded from both upper and lower 
sides, electromagnetic-shielding structure can be realized with the 
layered product structure concerned, without needing metal casing etc. , 
so that a stripline electrode may be inserted. Furthermore, to up to a 
substrate, a surface mount becomes possible by forming the external 
electrode in the side face. 
[0010] 

[Example] It will be as follows if one example of this invention is 
explained based on drawing 1 thru/or drawing 4 </A>. Drawing 1 is the 
perspective view showing the appearance of the chip mold directional 
coupler 1. This chip mold directional coupler 1 The 1st grand electrode 
substrate 2 and the 1st stripline electrode substrate 3, The laminating 
of the 2nd grand electrode substrate 4, the 2nd stripline electrode 
substrate 5, the 3rd grand electrode substrate 6, and the protective 
group plate 7 is carried out, external electrode C — for grand 
electrodes, external electrode D~D for principal rays, and external 
electrode E-E for sublines are formed in the side face of the layered 
product concerned, and it changes. In fact, a ceramic green sheet is 
used, and it is put after, as for each sheet, each electrode layer is 
formed, and the external electrodes C, D, and E are formed and 



calcinated, and, as for each substrates 2-7, let them be couplers 1. For 
this reason, in drawing 1 , a partition line does not arise in fact 
between each class of each substrates 2-7. In addition, the external 
electrodes C, D, and E may be formed after calcinating the layered 
product of a sheet. 

[0011] Grand electrode 2b is formed on the single-sided front face of 
rectangle-like ceramic substrate 2a, and the 1st grand electrode 
substrate 2 changes, as shown in drawing 2 which is the decomposition 
perspective view of drawing 1 . Although formed in the magnitude which 
can cover stripline electrode 3f. 3g mentioned later, grand electrode 2b 
is not what was formed the whole surface on the front face of ceramic 
substrate 2a, and it is not formed in the periphery section of substrate 
2a so that it may sever electrical installation with external polar-zone 
2d. 2d, and 2e and 2e which are mentioned later. And 2d. 2d, and 2e and 2e 
will be located, among these external polar-zone 2c — will be 
electrically connected with grand electrode 2b, and external polar-zone 
2d. 2d, and 2e and 2e will be located in the side face of ceramic 
substrate 2a at external polar-zone 2c — and the condition that 
electrical installation with grand electrode 2b was severed, as 
mentioned above. 

[0012] 3f of stripline electrodes which become a part of subline, and 3g 
of stripline electrodes which become a part of principal ray are formed 
on the single-sided front face of rectangle-like ceramic substrate 3a, 
and the 1st stripline electrode substrate 3 changes. While the end side 
of 3f of stripline electrodes is connected to 3d of external polar zone 
by the side of drawing Nakamigi of the external polar-zone 3d. 3d which 
will be formed in a substrate side face corresponding to the 
aforementioned external electrode 2d. 2d, an other end side is connected 
to 3h of lands of a substrate mostly formed in the center section. 
Moreover, while connecting with external polar-zone 3e by the side of 
drawing Nakamigi of external polar-zone 3e and the 3e which will be 
formed in a substrate side face corresponding to the aforementioned 
external polar-zone 2e and 2e, an other end side is connected to land 3i 
formed by approaching the 3h of the above-mentioned lands by the end 
side of 3g of stripline electrodes, and the line top by which above- 
mentioned 3f of stripline electrodes and 3g of stripline electrodes 
connect 3d of external polar zone by the side of drawing Nakamigi, and 
external electrode 3e by the side of drawing Nakamigi — although it 
meets in the center mostly, and approaches from here, it runs parallel 
to in the meandering condition and it results in 3h of lands, and the 
aforementioned 3i, respectively — this contiguity parallel running 



section — quarter-wave length — it is mostly equivalent to a half 
distance. 

[0013] Although the 2nd grand electrode substrate 4 has the same 
configuration as the 2nd above-mentioned grand electrode substrate 2 and 
has rectangle-like ceramic substrate 4a, grand electrode 4b, external 
polar-zone 4c — , 4d. 4d, and 4e and 4e Mostly, a grand electrode is not 
formed in a center section, but it is a center section in this non- 
electrode field mostly, and Bahia hall 4h and 4i which conductive paste 
was poured in and made into the track are formed in 3h of lands, the 
aforementioned 3i, and the corresponding location of substrate 4a. 
[0014] The 2nd stripline electrode substrate 5 has the almost same 
configuration as the 1st above-mentioned stripline electrode substrate 3, 
and has rectangle-like ceramic substrate 5a, stripline electrode 5f. 5g, 
external polar-zone 5c — , and 5 d. 5 d, 5eand5e and 5h of lands, and 5i. 
In addition, the end side of 5f of stripline electrodes is connected to 
5d of external polar zone of the left-hand side in drawing, and the end 
side of 5g of stripline electrodes is connected to external polar-zone 
5e of the left-hand side in drawing. Moreover, the Bahia hall which 
conductive paste was poured in and made into the track is formed in the 
bottom of 5h of lands, and 5i, and 5h of lands, 5i, and 3h of lands and 
3i are electrically connected through this Bahia hall, and 
aforementioned Bahia hall 4h and 4i, respectively. 

[0015] In addition, it receives that 3f of stripline electrodes in the 
1st stripline electrode substrate 3 is a circumference of inner. It is 
that 5g of stripline electrodes is formed in the circumference of inner 
to 5f of stripline electrodes being formed in the area around, and 3g of 
stripline electrodes being working away from the office. It is made for 
3f of stripline electrodes and 5f [ of stripline electrodes ] sum total 
distance (contiguity parallel running section) and 3g of stripline 
electrodes and 5g [ of stripline electrodes ] sum total distance 
(contiguity parallel running section) to be the same distance strictly. 
[0016] The 3rd grand electrode substrate 6 has the same configuration as 
the 1st above-mentioned grand electrode substrate 2, and has rectangle- 
like ceramic substrate 6a, grand electrode 6b, external polar-zone 6c — , 
6d. 6d, and 6e and 6e. The protective group plate 7 consists of 
rectangle-like ceramic substrate 7a, and aforementioned external polar- 
zone 2c — , corresponding external polar-zone 7c — , external polar-zone 
2d. 2d and corresponding external polar-zone 7d. 7d and external polar- 
zone 2e and 2e, and corresponding external polar-zone 7e and 7e will be 
located in the side face, respectively. 

[0017] In addition, the external electrode of each substrates 2-7 



carries out laminating sticking by pressure of each substrates 2-7, and 
is formed by well-known technique the back. Therefore, as shown in 
drawing 1 , external electrode C — for grand electrodes is constituted 
by aforementioned external polar-zone 2c — , 3c — , 4c — , 5c — , 6c — , and 
7c — . External electrode D-D for sublines is constituted by external 
polar-zone 2d. 2d, 3d. 3d, 4d. 4d, 5d. 5d, 6d. 6d, and 7d. 7d. External 
electrode E-E for principal rays is constituted by external polar-zone 
2eand2e, 3eand3e, 4eand4e, 5eand5e, 6eand6e, and 7e and 7e. 
[0018] According to the above-mentioned configuration, the quarter-wave 
length stripline electrode section of the pair by continuous stripline 
electrode 3f. 5f (3g. 5g) in the 1st stripline electrode substrate 3 and 
the 2nd stripline electrode substrate 5 which were pinched with the 1st 
grand electrode substrate 2, the 2nd grand electrode electrode 4, and 
the 3rd grand electrode 6 constitutes a directional coupler. 
[0019] In this case, since a quarter-wave length stripline electrode 
section is obtained in the sum total distance of stripline electrode 
3f. 5f (3g. 5g) formed in two stripline electrode substrates 3-5, the 
distance which the stripline electrode on each stripline electrode 
substrate should pay can be managed with the die length of the one half 
of quarter-wave length, can make area of each stripline electrode 
substrate small, and can attain the miniaturization of a chip mold 
directional coupler. Furthermore, since the stripline electrode formed 
in each stripline electrode substrate is formed in a meandering 
condition, it can make substrate area small further compared with the 
case where it forms in a straight-line condition. 

[0020] Moreover, grand electrode 2b, 4b, and 6b exist up and down, and 
since [ the ] a stripline electrode will be shielded from both upper and 
lower sides, it can realize electromagnetic-shielding structure with the 
layered product structure concerned, without needing metal casing etc. , 
so that a stripline electrode may be inserted. Furthermore, to up to a 
substrate, a surface mount becomes possible external electrode C — and 
by forming D-D and E-E on a side face. 

[0021] The green sheet (equivalent to the 2nd grand electrode substrate) 
with which the grand electrode was printed when explaining briefly the 
manufacture approach of the above-mentioned chip mold directional 
coupler is inserted with the green sheet with which the stripline 
electrode was drawn, further, the laminating of the green sheet with 
which the grand electrode was printed by the vertical both sides is 
carried out, the green sheet used as a protective group plate is piled 
up, and each external electrode is really calcinated, after carrying out 
grant formation. Of course, an external electrode may be formed after 



baking. 

[0022] In addition, as a dielectric substrate, although any, such as a 
resin substrate, a ceramic substrate, or a glass fluorine substrate, may 
be used, by there being an advantage that dielectric loss is small 
compared with a glass epoxy resin etc. , and the power loss of a 
principal ray is controlled, and excelling in the heat dissipation 
effectiveness, a ceramic has the advantage which can attain much more 
miniaturization, and has as follows the advantage that a glass fluorine 
substrate also has little dielectric loss. 
[0023] 

glass epoxy resin tandelta=0. 02 ceramic-dielectric (example) 
tandelta=0. 0007 — the mass production by two or more picking of such a 
chip mold directional coupler is attained by the manufacture approach 
shown below. That is, the laminating of the sheet 12 with which two or 
more grand electrodes were formed as shown in drawing 3 R> 3, the sheet 
13 with which two or more formation of the stripline electrode of a pair 
was carried out, the sheet 14 with which two or more grand electrodes 
were formed, the sheet 15 with which two or more formation of the 
stripline electrode of a pair was carried out, the sheet 16 with which 
two or more grand electrodes were printed, and the sheet 17 used as a 
protective group plate is carried out, and two or more picking laminated 
circuit board 20 shown in drawing 4 (a) be obtained In addition, in this 
laminating condition, 5h of lands, 5i, and 3h of lands and 3i are 
already electrically connected in Bahia hall 4h and 4i, respectively. 
Next, as shown in this drawing (b), a through hole h will be formed in 
the part used as an external electrode, the metal which serves as an 
electrode at this through hole h — will be poured in, and as shown in 
this drawing (c), external electrode C — and the chip mold directional 
coupler 1 which has D and D, and E-E will be obtained on a side face by 
cutting and calcinating according to a predetermined cutline. 
[0024] In addition, although [ this example ] a quarter-wave length 
stripline electrode section is formed over two-layer by using two 
stripline electrode substrates, much more miniaturization can be 
attained like three sheets or four sheets using many stripline electrode 
substrates by forming a quarter-wave length stripline electrode section 
over three or more layers. 

[0025] Moreover, the straight-line part in a stripline electrode is a 
part which constitutes the usual stripline which does not constitute a 
coupler, and it is desirable to lessen reflection, as track width of 
face interposes the taper section since the line breadth is different 
from a quarter-wave length stripline electrode section, although a 



characteristic impedance is determined set to 50 ohms, and electric 
discontinuity does not occur. 

[0026] Furthermore, reflection by bending a quarter-wave length 
stripline electrode section can be lessened as much as possible by 
making the aforementioned quarter-wave length stripline electrode 
section move in a zigzag direction greatly as much as possible in the 
formation range of a grand electrode, as the periphery section is met. 
[0027] 

[Effect of the Invention] As mentioned above, according to this 
invention, the effectiveness that it is small and the chip mold 
directional coupler in which a surface mount is possible can be offered 
is done so. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the chip mold directional 
coupler as one example of this invention. 

[Drawing 2] It is the perspective view showing each substrate in the 
chip mold directional coupler of drawing 1 . 

[Drawing 3] It is the perspective view showing each substrate used for 
two or more picking of a chip mold directional coupler. 
[Drawing 4] It is drawing showing the two or more picking manufacture 
approach of a chip mold directional coupler, and this drawing (a) is a 
perspective view showing the condition that the laminating of each 
substrate in drawing 3 was carried out. This drawing (b) is a 
perspective view showing the condition of having formed the through hole 
in the laminated circuit board of this drawing (a). This drawing (c) is 
a perspective view expanding and showing one of two or more chip mold 



directional couplers which cut the substrate (finishing [ the metal 
impregnation to a through hole ]) of this drawing (b) by the 
predetermined outline, and are obtained. 

[Drawing 5] It is the perspective view of the conventional directional 
coupler. 

[Drawing 6] It is the block diagram showing RF sending circuit where the 
directional coupler was used. 
[Description of Notations] 

1 Chip Mold Directional Coupler 

2 1st Grand Electrode Substrate 
2a Ceramic substrate 

2b Grand electrode 

3 1st Stripline Electrode Substrate 
3a Ceramic substrate 

3f Stripline electrode 
3g Stripline electrode 

4 2nd Grand Electrode Substrate 
4a Ceramic substrate 

4b Grand electrode 
4h Bahia hall 
4i Bahia hall 

5 2nd Stripline Electrode Substrate 
5a Ceramic substrate 

5f Stripline electrode 
5g Stripline electrode 

6 3rd Grand Electrode Substrate 
6a Ceramic substrate 

6b Grand electrode 

7 Protective Group Plate 
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HE^I«i;5CtH&K £*5, ^««SC, D, 
Ett, h«)||||#MWl/fc*t»*l/Tib 

[0 0 11] Sgl ©^>F^ttffi£2te, 01©»)S 
»mSITafeSH2tc^-r<fc^fc, #JB#©-fe5 3s^aS 
12a ©H-«3ffi±K, ^7>Fil2b «3nt 20 

y ^70**3 f ■ 3g£«V»#*;fc*3fc:#jfo*n 

MLfc%©TISa<, «Kfi-r*^g|5«ffigP2 d • 2 
d, 2 e • 2 e £©^a$«H£»r^<ffi£2 a©J13 

a©ttffiKtt. *ffi«KBB2 c-, 2 d • 2 d, 2 e • 
2e«niitA:t), C03%*flra«ffi2 c - 

d - 2d, 2e-2eli, J:i*LfcJ:5fc, ^9>F« 30 

m 2 b t ©eawjg^&^fcnfc^tcegsns n t 

[0 0 12] ilfflXh'Jy^-f >««»K3K, # 

**. x h u y -fn ynm 3 f ©—mm, mie©^ 

iS: 3 d ■ 3d©-5-&®W«f"#i«»i1-«« 

u <y r/^-f >«« 3 g ©— mo, mu<Dftwmm& 2 

e • 2 e\ZttfeVTmmwmiZMtfLZtlZZ.tt:teZft 
g|5mSgP3 e • 3 e(Dot>(Dm^M(D9[-^mM33 e 

c*«an*-*, ffiswj. ±eo9>i««3hcifi 

« 3 g ttt, ^MonffittSffi 3 d tm*£M<Dft 
3ei £ijg.£«!±©«l£^*T£iJ:£*l\ Z. Z\ifi 6 
jff*LT4gfT^S8tC#.jeL.. il|E©7>HSB3h • 3 i 50 



#S§¥ 5- 1 6 0 6 1 4 

4 

fc-ttt-enssa*, jioiEsafejfeixwtt, i/4jfcs© 

[0 0 13] ^2©^7>FtIH4(J ) _k|S©^2 

75-y^7*ffi4a. ^7>Hl«4b, ^gB*«gB4 c 
4d-4d, 4 e • 4 eSff^A^ S1&4 a©fi 

trtoeg+^T^oT, iflfa©9>FgB3 h • 3 i 

t^tlfeA-fT*:— )V4 h • 4 i «SnT^5. 
[0 0 14] f 2©XhUy/7l'>fiS«5}t ± 

tE©sg i ©x f u v -/^ >^«s« 3 twsmknm 

-f>««5 f • 5 g, *Mffi«ffig|55 c-, 5d • 5d, 
5 e • 5 e. £<i:tf9> Fg&5 h ■ 5 i SfLTV^. 
Xh'Jy 5 f ©-»«!ttH*£tt© 

5 d tests;* n. x h u y >*« 5 g 

So *&, 5>>Fg&5h • 5 iTtCtt. It^-Xhtf 

^lT7>FSf5h ■ 5 i i7>HSI53h ■ 3 i iji^tl 

[0 0 15] a:*, flfflXh'Jy^OtSStRS 
fc:fcW-£X h'J7^7-f >^ffi3 f ^HDICftoW 
£©tC2tU Zh'Jy^ >«*5 f B4M9DIC#& 

l:&ot^li©WU X MJ 7 7*7-f >S®5 gj&tft 

x hu '^7-f>fi5 f to-smmm (©sm^e 
s«5 gt©^ttsg« GsasafejfeKiw) tjwstSfc^c 

[0 0 16] »3©y9>H««S*R6tt» _hie©m 1 
©^5>F«ffiS«2 t[St-ffl*^**L, ^«©ir 
75yi?S1£6a. >/5>H««6b. ^«W®«E6 c 
-, 6d-6d, 6e • 6e£#LTM. #1M7 
tt, *MOt7*i'i'SS7a*eaD. ^©#JBC 

t&iE©^gKa®gi52 c-ts#*-rs^a.««a7 c 

n»«*W2 d ■ 2 di^«rr«^.»«iW7 d • 
7 d> $3j:tf, ^gB«®gB2 e • 2 e tMJS"r-5^SB« 
ffig|57 e • 7 

[0017] «-*«2~7©^gB«stt. 

7T, 11 t£7fc-r<fc 5 tC, tflE©^mffigB 2 c -, 3 
c-, 4 c-, 5 c-, 6 c-, 7c-l:J;^7>F 
*«^©^«|5«ffiC-^«^Sn> n««fii«2d • 2 
d, 3d ■ 3d, 4d-4d, 5d-5d, 6d ■ 6 

d, 7 d • 7 d tc± umBmo^mnrnv ■ d^«^s 

tl, W-^mmffi 2 e • 2 e, 3e-3e, 4e-4e, 



-79- 



(4) 

5 

5e-5e, 6 e • 6 e, 7 e • 7 e fcj; D**8ffl©:S1- 
g&Hlf E • E-tflmtftetlZ. 

[0 0 18] ±BO«*t±ntt, »10^7>FfI 
S«2 t*2<0^>H«Bt«4i:JS3Oif5>'l«« 
I6t T»*nfcM 1©XMJ y 3 R 

Xh'J y^9-f >Sffi3 f • 5 f (3 g • 5 g) }C<t§ 

-at© i / 4 jggx h u y c «t ^ 

[0 0 19] £©#£, l/4SftXhiJ<y7'7-f>i 20 
HflBSHi, 2«©X>Uy^7-f 3 • 5(3 

SSnfcX h U vzfy-i >«S3 f • 5 f (3g-5 

S£«±OX h U y ^y-f >««Atftfi-r^*e««. 
l/MjfcftO^OftaTj&trcitO&O, #XMJy 

[0020] xh>Jy^7-f>ifi^tr±3t: 
fC±TC^7>h , tl2 b ■ 4 b • 6 b#t#£U X 

«BtossT?«aaKK#ijsssgSTr*s. S6tc mm 
\zfl-$muc-, D-D, E-E«snw?i^t 

[0 0 2 1] hfB^y^*[p]tt^S«»ii*j*Sfe 

¥fcRwrn«, yy > HMwsffMsnfc^u-^^ 

-h (SS2 0^9>H««aS«fc*S) XMJy:7" 50 

[0 0 2 2] fcfc, LTli, flMB£«&t> 

tt-fe 5 5 y ^ y X 7 y *WS& SffltifflS 

MWb±V^, t75>^(i, Tffi«0«fc5fc, #^X 

It«nt^5 E it T-|f ©/hM<ffc£05 E t*s 
Tr**fflj£M**»5» »5X7 y 

Vs <h H 5 5R|jSW«**. 
[0 0 2 3] 
)f/yX • X^v-MJg tan 5 = 0.02 
•fey5y;7ff*#: (09) tan<5 = 0.0007 

h 1 2 . -*f OX h U y !/9-f >«K*tW»Jg«S tlfc 50 



#H¥5- 1 6 0 6 14 

M 3, *»©^y > PMfcWM&SftfcS'- h 1 
4 , -*f©X h U y :7°5K >m9*WflfC&j£ S ftfc 
h 1 5, *moyy>H«ffi^WJ$nfc->-h 1 6, 
fi«SSta«y-M 7&«JBU 04 (a) \Zmt 
«&JfcO«fllS«2 0£#-So fc*. ifflSMIfc* 
ViTB, 5>h*g&5 h ■ 5 i £y>FgP3h • 3 

i AJ-enfn;^ 7*-jm h • 4 1 icTS^wts^ 
sntv^. (b) t*-r<t5fc, jvmnm 

tas^MSaXL. HfrJgOfcy hy-f >(:ffioT« 
UT«(Sf^^tlc<i;D> HH (c) (c^-f,fc5}c> fit 
Hfc^itiC-, D-D, E • Eft*"ra^y^!* 

[0 0 2 4] &43> *HJ6^JTfi> 2ttfflXMJ7 7"7 
-f >«il«^ffi ^-5 ^ tT 1 / 41SX h 'J y^5K 
>ii«»S 2 Ifcijfc-3T»(iltt5r til/fc^. 3 
)R*^tt4iRtVi5J:5fc, #<OXhUy7 p 5-f >« 
iSfifillr^ l/4itSXhUy7 p y-f>'«ffiffl»® 

[0 0 2 5] XhUy^y-f >««fc:fetf-<&ia» 

0 q k a: * «t 5 fcifeje a n* **, *©««#t 1 / 4 «s 

Xh'J y^y-f >««»»tffl*-r*fc». yWl«£ 
[0 0 2 6] ^Sfc, iE01/4jjifiXhUy7 , 7'f 

^y>P«ffio^$5ffl{c*5tiTT€r5 
tcio. i/4jssx huy^oaaas^sffltf* 

[0 0 2 7] 

[fgiEoas] jbuoj^ic *^(c<tn«, /h^T 
[01] *mwo-mmmt vro^y •7mjjm&m& 

[02] HlO^y^af^rratttt^SK^^ftSKft 

[0 3] ^y^ffl^lftttJS^SOttftlRDfcfflV^ft* 
«&7K-r^0Tafe^.o 
[04] ^y^S!*lSltte^««)«a!fClRD«Jfi^»** 

titib^T, H0 (a) \tm3\z*5ttz&mmmm 
snfeKi^itWiTSt], 1110 (b) (si^0 
(a) <DmmmwL\z7,)v-i£-)v*Mm\sit®m*7fi-r 
mmmT&'o, mm <c> ans (b) ©as (x;p- 
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7 

it* VT7K-?$mm-e& 5. 

[«F*l©Klfl] 

1 *y7sz$mm&m 

2 a tts.yZW&L 

2 b ^7>H«* 

3 1 (OX h 'J s; >««££ 
3a t7$7^1S 
3f XhU-y^>t« 
3g X M>7 7 P 5l'>*tt 



(5) #i¥5-16 0 

8 

4 a t72y?M 

4 b 2f7>H«tt 
4h 

4 i 

5 ® 2 ©x h y y ynmrn®. 

5a t7*7^iS 

5f XhU^^-f^a 

5g Xh'Jy^7-f>ti 

i0 6 »3©y9>F**S« 

6 a -k^*y^S« 
6b y5>H«K 

7 



[01] 



[02] 



(7) 



#^¥5- 1 6 0 6 14 



[06] 
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